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(54) GAS TURBINE SPUT RING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve cooling effect 
of a split ring connecting end portion, while preventing 
burnout of the end portion and improving reliability. 
SOLUTION: On gas turbine split rings la, lb, end faces 
3a-1, Sb-I having bent surfaces are provided at flange 
portions 4a, 4b whereby a connecting portion groove 5-1 
is formed. Accordingly, the end faces are joined to form 
a cylindrical split ring. Grooves 26a. 26b are formed in 
the flange portions 4a, 4b, in which a seal plate 25 is 
inserted to seal the groove. At the flange portion 4a of 
the split ring la, a cooling air hole 2 is piercingly 
provided in a slanted manner. Air 100 is discharged along 
a rotation direction R to perform film cooling of an outlet 
portion of the connecting portion groove 5-1. 
Accordingly, gas does not stay at this portion, improving 
cooling performance thereby, which prevents burnout of 
the outlet port end portion due to high-temperature gas. 
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^\Z\^fzh(DX$>^o 
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^mm. 3 6\t2^mm. 3 7\t3^mm. sstisg: 
mm. 3 9\^4^mm. 4 ofi4^i!iM-e^^c :^mx 
\t4^<Dmxm^^n. ^ti^n&mz^^.^x^m^m 
mt^ti. ^<Dm\zmmf)^a-:$^m:^[^\zy^'fX^^^ 
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CO 0 0 3] ±3HcOJ:^?^C^Xi$^-e>JC:fel^rH, 

<DMm^imo)^^mimur\z^r::>rcib\z. ^<D^ttP^ 
\z^m^m.^mr^^mn. ^<D:t:\z^m^mm^^x 
}ft^T^::tf)mf^t:>tix\^^^o ^7\z^^^x. 2 on 
i&immmm(D^mx^mm^^Lx^o . n^±T'^ 
JO m^tirz?^m^<Dm^^scmf^vxmwii^(omm^m0c 

[0 0 0 4] !a8«ia7JC*5tt'5BgBPjiBT^0, ±fB 
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0. P*>iapcO±®JC2 1 a(D^Pgl5<i:(MWtc2 1 bOP^^P 
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■r^<i:^{CPiaaJ2 1 aJz07^m^m.:r:2 1 I^tCSSA 
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— :^T«^ffifC^PSS2 1 a, ft!i:^tCMi!ffiCDP^Pg|5 2 
40 1 b$:WL'T?^^^m^r^Pa5 2 1 a;0^b®AU, MP 
gl$2 1 b;(i^t):^f;j;/^7.JCi3itm$1i:T5)'fiJS2 Oigffi€:?ft 

[0 0 0 7] ^ 1 1 «0 9 0) >'->iHS<0it:fc»3aiia"e& 
0. (a) fliilMl^. (b) (a) \z^n^^-'E^ 

^mx^^. m\z^^^xmzm\ir^^wm2o^2o 

a (C«-?-n-enSI 2 6 a , 2 ^ hmWL^-f^tX. Z.t\^m 
mP^\Z\ti^—)VWL2 StimX'^nX^.^^o mi l (a) 
fC4ot^TrM^gB(Z)X, YT^-rgB5J'ti>~;l/fi2 5C?)« 

50 w$x^D. i^m^i^mzw^tvf. X, i^«8gi5Tj^fiK 
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[0 0 0 8] lal 2tiS 1 1 tC43tt^X, YM^cD«eM 
^SfrtAc«^Si^^L, (a) (b) \tt (a) 
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D^p^mf)^m:^\^\z^m-r^mi^t{.. myj(D^wm^ 
mmmvi\t-:G(DmmmvtL\tm\zm-:^(Dt^mtM\^ 
vxmm(Dmr^^^'Dxmf^'^n. mm-':^(Dma^mvt 
<DW^^\z\mm^om'^^:^\^^m^\z^WL^ti. 
ihj^iK^^mmmxmaT^^m^m.:^^miiirrzz: L 

[0 0 13] (2) msL<D»m^i^^\^mmzmif^\^. 
^^m^i^<Dn\^r^^mmjt.o)t^^mz v-;u^<7)^ 
m^tn^n^x l xm^-^n^tfT.^- tf >^mm\z 

^mmmt-:s<D^mm^Lnm\zm-yj<Di^mL$^\^ 
i^xm&<DmrB^^»^xmm^t\. m^-:^(r>mihmvt 
(D^^\z\mm^oii^^^yj\^^m^\z^m-^n. mjis 
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[0014] ( 3 ) m^7^m^%:r:(Dts^^^^mm □ \z 
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[0 0 17] (6) ntim»ms^^(D^yj\^(Dim^i&m 
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^it^^mt-r^ (1) tj^^ (5) (Z)i^-rn;OMriBm(^) 

[0 0 18] (1) ic43i.^Tti, ^mm<D^m 

miB^^tf7sn::^<Dp^mtnmLxm:^i^\zmt\^rzj^^ 

#zs^^m.\^xm^(Dmr^f)m^f^tix\^^^(DXi^-)i^ 

mmiiu-oxi,^:^, mz. m^Lxwt^f^tifzi^&^m. 

:r:m$^m^(op^m]B:m(Dp^mmx'rMuLxi.^^(Dx. z: 
(Dmn^^r)miiiir^^mz^r)ii^^^(Dp^mt^m^y 

[0 0 19] :^^m<D (2) X\t. ±IS (1) h^m<D 

m(^m^m^xmmL^^L'r^^n^m.(Dmm(Dm,si 
^mL. }i^&^m.tt^^ti\z<<T^^M^m'r^o 

[0 0 2 0] 2(w%^CD (3) X\t. ±ie (2) a)^^<^ 
ti. ±12 (2) 0)^0^(7) :7<;UA?&aia;^^^»<hb, 

40 X, *^?gcD (4) -e«, (2) <DmM<^i^-)V9L^^ 

m\z^mr^^o\zvx. ±ib (2) <7)^^cD^j^e^<h 
Lxmwr(Dft^mmm^j2:ib^c^t}^x^^. 

[0 0 2 1] 3fw!^^C0 (5) -e«, ±SB (4) c^^g^JC 
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[0 0 2 2] MtC, 2(w^^(^ (6) X\tt. »m^^O)p^ 

50 m^mt^\.tz^mm^>^mf&\^xnnv^(D^mm^mA 
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T'SCDT. ±IB-(1) (5) (D^m<D^mO)i^W^<h^ 
(1) - (6) (D%mz^r)^^^^^\,X\.^ft^m&^ 

[0 0 2 3] 

<r>% 1 mm\z%^^7.^-\iy^m^(n\m.^(r>nmm 

laT^-S. iatC*3(/^T, la, 1 bH^iiJ^T$»0, 2 

:&f6]tC5mmtf y^Tl Ofigaiatt^o 3a-l, 3 b 

- l«^*J^coagaT^O, 3 a - US^fiJ^ 1 a 

ffi-c&o, :7^>ya5 4 afc^^reqicrfiioTSSB^f^^ 

1 bcDSffiT^O, ffl®3 a- 1 <DJ^:yitCiBt?T 
^rSl L feagM €: J^fig L T ^ . 
[0 0 2 4] 4 a, 4 bfi±|3(7):7^>va5, 5 - Ul 

^®3a, z\>xmm.tin^\mwmx^^. 2^\%i^ 

-;U«T*0, ^*<l:l^i;<, 77^>>?a54a. 4btC 
i^fi£$nfc^2 6 a. 2 6 bi^iic^A^nrv^^o 

[0 0 2 5] ±ie<^£KCD|6ifi(7)miJ^^.tC43l^T«, X 
-;U4R2 5(;)|*Iffl!lfCJiSa5$Wr^3SSS3 a- 1, 3 b 

- 1 ^^^\^xm^\^tz\m.%m'o - i ^j^^^-dr-So 

ca)^(Df^it^tc<:i:0SI2 6 a. 2 ^ \>t^^m)^^^l^n 

l^^o ^fc. <^^b;t?^^^m7t2 7&^'^«^fili^l an 
ffl!lctO?^aJ^mi 0 OdtD-5'(7)lHl^:^fSlRlC?Q^T?Jit 

(r>^'if(r>^ummi7.\z^^m.'^^Vi<. seoTv--;!. 

[0 0 2 6] 2 Ji*%§^(^llifiCD^ 2 mm\z%^tf7s 
C7)m 1 J^^chS'SgP^tl 2 5 ^^i^gP^ 5-2 

2 oaJP ^^MSBSI 5-2 (7)F*^{H!ir^agB<i; 0 t^rtgg'xg; 
vHR4a, 4 bJCHMfib>^c^®3 a-2. 3 b - 2 $r 

j^^L. m^m\z^Dtm^m5-2^m0^^^x^^ 
[0 0 2 7] j^^g^si 5-2 (Dm^\^rzm^\tm i 

ci:Ot>±gB (^§5) ^^m^tt.m2 6a, 2 6 bti® 
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^4 afcn(l;5^^rt<K5^lSloTi^fi6(C^iS$tl^;5^ ^ 

<^ tti p tits i^gurg 5-2(OB^□ctoglrt^cAOiz^^rc{4 
[0 0 2 8] ±a2«i^o^;^com2f^^tcci:nff. la^ 

2 5«H(OtS2 6a, 2 6 b 6CD^^<7D fctlS^^I^ < 
^^-SJ^l an<Rij;5^^>?^^^a7t 1 2 'v.^ 
Ab>S:^^l 0 Uie^)|gia5«5 - 2(7)gl!^tCgi£HiL, SI 

-r^c ::cD?^^^^cDgitm«, ??i5-2cDrtiKiip?^p^a)- 

«rtT^mT'5cOTg^^0ggB^Pg|5;&^^v~;U«2 5 
cost 5 - 2 J*ia)gg^'s.(Dia^jKS^:VX(Z)25i?it;!)«ESih$ 

[0 0 2 9] m3}it^mM<Dmm<Dm3mm\z%^tf7s 
^-\^>^mm(Dmmmx$>^o stc^sv^x, ^nmo^ 
m3mm<D^m^^\t. mwzTjk'tmmo^^imm^z^ 

l^T^^?^^7^:l 2/liP^ig2c730iJt[^L;<J^MBPSl5 
-3(D^Pifi5acD«i*jgi5<!:U, lEtC, 1^ 5 - 3 O 

^zm^yj\^R\zm-DxmDM\^ft^x^m6 ^mitffzS^ 

[0030]gp^, »l26a, 26b, >'-;U«2 5« 

laichf^UTSD, ^ffi3 a-3. 3 b - 3 (7)J^it^t>I^ 

cx$>^i!)^. mm3h-3<D^mt&m\z\tw^(D^o\z 
mx^^sf)m^f^tix\,^^. 2«ia2<o 

mL^\s<y^>i^^4 aL\z^i^xnmf)^^^ib\z^m 

«^l^gB«5 - 3|^fflilC0«|^TP^Pb, CcDP^Pffi 
fc^I«It"^«®3 b-3fri^«)(c;^^y h$n;t^^^gp 
iO 6i:;&oTl^^o 

[0 0 3 1 ] ±n^m^(Dmm<Dm3mm^z^\.'^x. 
aj^ 5 - 3 (Dm^Lrzmm\zj;:o m i ^ZTfkmt^o^m i 

\z. ^ft^^^T^: 1 2 J: OiJitmf 1 0 2 ii^^^gl^ 
6o«^ffiJc?BoT;^A-XlcSi£mu, m^s^^m^^^ 
izy^ji^AH^&'t^iitfi^x^^. Hfc, *lliS(Z)m3 
f^^-cnia 1 \z^rm 1 j^sg^bJt-c-sxiiJ^ai^a 1 0 2 

<7)/ilP«mi^SS«5 - 3cD«|^lCAOi2wA.TV^'2)0-Cj* 
i^gStS 5 - 3 aiP3&^ e>iSi*iJc2?at-rSiSM;VxcoatA^ 
40 ^<Zti)^X^^o 

[0 0 3 2] 4 \t.^^m(D^m<Dm 4 mm\z%^tf7. 
^'-\^>^mm(Dmmmx^^o ^ic^si^x, ^^njsco 
m4jgsgti!a2Jc^-r^j6cDm2j^figtc:, w,\zm^^^ 
6^m^irz^^\z^r). ^<Dm{tm2 tmcm^x$> 

^omt>.m2 6a. 2 6 b. i^-)U^2 s\tm2Lm 
i;g2gT^0, «®3 a-4. 3 b-4 

T(/^^;<i^ ^®3 a - 4(7)[^§i]^lC^fi6(C^0^;;>^nfc 

^X^&stm^^tix\^^^o J^^^MA 1 2ti:7^> 
>?4 atc^5L^mffl«^^>M5e)tc^i^$n, t^j^gpsis- 
50 4rtiffl[c*3t^T8ii*i-eMPL, ctD^PSStc^isi-rsa 
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[0 0 3 3] ±fs.m^<onm(Dm4mm\z^^^x{t. n 

^\z»m^ib<D^mt^x^sie(o^m\z 

[0 0 3 4] msit^mm(Dmmo:>msmm\z^^tf:^ 

m5?^iiic43i^Tti, ±f^(Dmmtm3{z^r^mo:)m 
smmtmcxibo. ^^mo^^m^^^tiy-jms^z 

fcm^-^^m.:^ 7 \Z$>^o SP*,, Sl26a, 26b, 
2. Sffi®3a-5. 35-5, hmVX$> 

0. z,ti^\z^om^^ti^tim^ms - s^mm\zf^ 

[0 0 3 5] ^^7^:7t^>'-;ns2 stc^is^n, s^- 
jmxmi^^tifzmm&im 5-5 a)nffl(i<hi^fflfl^ffiiiL 

Wl2 S^:^^B^6^X<DfmW^&^^y^l 2^075^6 

^(Dii^<DfiFmM^\tm3\z7Pzrmm<of^3mmi:m 

[0 0 3 6] m6^t^m^<r>mm(Dmemm\zm^trx 
^'-\d>^mm^^L. (a) (b) 

(a) \z^n^A-A^umx&^o miz^^^x. 
m<Dm6mm<D^m^i^\ttftms^m(ommz$>K^. mx 
\t (a) \t^m(D^imm<r)»mmxyjkLx\.^^Tb^. n 
jfiom 2-^5 mm<D»mm(r>tmmm\z hmm\zmm 
•^n^>^(Dx$>^o 

[0 0 3 7] 0tc43i>T (a) ^tm i iZT^-rmm^mc 
x$>f). mm^mm-r^^^s (b) \z^^^x. ^mmi 

a, 1 b<7)S8S3 a - 1 . 3a-2fiLi , L2 . La 

\tmmmL^ , lz tm^i^. m^^zm^Ltc^ts^m^ 
-r^mmx$>^o vtrDxmmm3 a- I. 3b-2T?^ 
fiK$n^S)Kffl5?« 5-6 tt«i'^8i5'Citftic»fnT2ini'r 

[0 0 3 8] za^^z>f3:^3^^^Sims -e^m^r^cii 
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[0 0 3 9] 

SL<D^m^^^F]mmzmfi^L. &^m^»<7)tii^r^ 
mmmm(Dt&'^mzi^-)vm(Dt&^^'tn^nwKbx 

-yj(D^ms^^t^mmm^9vm<ii o ^[Hmf)m:^\^\z^ 

JO m^t^im\zm-:»<D^mttimi^xm&<Dmm^^'D 
TSjg^n, wiu-yj(ri^mmvt(Dm^\z\^9\^m^om 
^^:^[^^mib\z^m'^n. m^mmvi^^mmmx 
mn-r^i^m^m.:r:^m^fftz:t^^mt.Lx\i^^o c 
<Dj:oui>mm\zj:o. ^mm^mfSi-r^^wm^(Dm 
m^^m^^(DWim^m^:^^z<^^mmf)m±^ti. m 
mmz:fti£i.x\^^^i^-jmmmm^^ofs,^m^i)^ 

[0 0 4 0] ^^^c^ (2) x\t. ±ta (1) tw\m<D 
^mm(Dmm\z^^^x. mmt^^-^^o^t^rnxmur^if^ 

mizmmLtzzt^wWitLXi^^^. z<Dj::of^^mm 
ic43(.^Tfe±ia (1) t^m<D^mt)m^ti^^imz. 

\^mf)^^mr^^i,zmxL^'oLt^mu:^:^^f^±h. m 

[0 0 4 1] ^%m(D (3) "Cti, ±IB (2) OD^^gcT) 

±as (2) (7)^Bjc7):7^;UA?&ai^ll:^^»i:b, 
30 X. ^^m<D (4) T«, (2) <D^m<Dz^-)l^m^9^ 

m\zmmr^^o\zLx. ±ib (2) (DmmmLvxm 

tf <7) jS ffi «ii la ^ IT to ^ d <h * t T ^ ^ o 
[0 0 4 2] *%^<Z> (5) X\t. ±IB (4) a)%^lC 

^%^t&m^(Dmr^^^mi^xt>r/)^f^mmT^o\zLx 

[0 0 4 3] MtC, *5!^(7> (6) "C«, ^i-fiJgB^^OI^ 

40 m^me^Lrz^mmiSs^mfSi^xF]m^o^wm^mf^ 

T^O^X. ±fE (1) (5) <D^m(D^m(D}^^^m 
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2 . 12 ?ftaiSm7\ 

3 a - 1 . 3 b - I as® 
3a-2, 3b-2 MM 
3a-3, 3a-3 ffl® 
3a-4. 3b-4 ^ffi 

70 3a-5. 3b-5 Sg® 

4 a , 4 b :7 ^ > vgp 

5-1. 5-2. 5-3. 5-4, 5-5. 5-6 

6 ^X^^ 

7 S^Tt 

2 5 

2 6 a. 2 6 b m 



[@2] 





-6- 




-7- 



m 



(8) 



2000-257447 



^kmmBns^i^mmm 2 tb i s i ^ 
a2mmm t¥m iea 



a2)mmm mm mm 

^mm^vp^Mt^mmm: 2 tb 1 # 1 ^ 

F^'-A{##) 3G002 GA02 GB01 HA01 HA15 



-8- 



